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(54) [TITLE OF THE INVENT^^ Fish aaid SheUfi^^ 
(57) [ABSTRACT] 

[Gonstitution] The culturiag method ofthe present inyehtiori^^^ of raising fish and 
shellfish by adding a feed iheorppratmg live lactobacilli to a body of water in wjiich fi^h 
and shellfish are cultured. 

[Eflfect] According to the culturing method of the preseait inveptiph, diseases pf cultured 
fish and shellfish are prevented, fish and sheUfishg^ is promoted, and the method 
is aJsp supieriOr^m 

[CLAIMS] 
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1. A method for culturing fish and shellfish cornprising: raising fish and shellfish by 
adding feed and live iactobadlli to a body of water in which fish and shell&h are 
cultured. 

2, The method for culturing fish and shellfish according to claim 1, wherein the 
added amount of lactobacilU is 10* or more organ isms per 1 g of feed, 
[DElAllJEp PESC^ 

[OOOlj V 
fipieid of In^wstri^ 

The iJl^esenrinvenlibn relates to a method for cutturing fish and shellfish such 
as jSlhrimp, liaiibut, blowfish or eel. Acoirding to the culturing methpd^ of th0 prfesen^ 
itiyeniion, the occurrence of disease in fish and iskellfiisli is ptevented and the growth of 
fish aiid shellfish is pro]XK>ted< v 




[Prior Art 

The need for fisha-ies ind^ 
great frpni the vie\^^oint of protecting marine resources and iii teartbs of international 
politics. Th^ fisheries industry manages and artificially breeds marine productiis ^^uch 
as fish and shellfish using fecilities such as raftSj ledges, longliries, underwater fish 
preserves and potids- 




High-density culturing is considered to be preferable for economic reasons 
when culturing fis^ shellfish in this manner; and blend pd feeds haying a high 
protein content are widely used for feed instead of hvc feed. Consequently, large 
^^mpuhts of ireisidual feed and excrement accumulate on tht sea bottom ih the form of 
sludge, reciting in cdiitaiiui^ the seawater and bottom, and causmg seasonal 
butite eaks of diseases amoiig cultured fish ^d shellfish due to t^cteriaJ growth. 

Although antibiotics or live microbial agents^ are ordinarily used iii veterinary 
medicines, ua the casb of usin^ antibiotics, there are numerous pipbi^ins such as the 
^^earance of rcsistant straiiis and limitations on use prior to shipment, Cdnse^ent^ 
the production yield of craltured fish aind shellfish is not that high^ being on the order pf 
40% to 60% in the case of tiger prawns, for example. 



IS 



FROM J^UKUNl&ASSOCIATEr 



2tf^n 3| 2B(|}H:30/|ft14:26/Xli^^ P 20 

0535^27218 



10005] 

In additiOTi, although live microbial agents are widely used as veterinary 
medicines in the field of animal husbandry, they have not been used in the field of 
marine products. Although conventional examples of live microbial agents include 
photosynthetic bacteria (PS microbial mixtures (Toaraze: Toa Pharmaceutical) and 
Bacillus ceritis toy<ii Toyq jFozo)^ in the case Of culturing facilities haying a 

pbor ^virohmient, these iiye organisms arie unable to surYive, use under oplimum 
conditions is diflScuit/ or contribute to increased co^s, thereby preventing ilifem^ llrpm 
being used prac^ic^y: ^ 




An dbjocit of the preseni invehtidji is to jM'bVidb a cultunng method capable; of 
preventing disease in cultured fi$h arid shellfish wihile also having siipcrior safety. 
[0007]- : ^ / : ■ ■ ■. ■ ' 

[Means ibr Solving the JProbleirns] 

As a result of conducting various extensive studies based on the circumstances 
described above, the inventors of the present inventibii found that by culturing fish and 
shellfish using a feed containing live lactobacilU^ the occurrence of diseases in the fish 
and shellfish can be inhibited, thereby leading to completion of the pr^ent inyentipn, 

■ [pOOS] ■ ' ' 

Namely, the present inyentiori provides a fish and shellfish culturing method 
comprising raising fish and shellfisih by adding feed and live lactobacilli to a body of 
u^CT in which fish and shellfish are cultured. In the culturing method of the {xrcsent 
invention^ hdth cpBventional comraercially available blended feed and tK}mexnade feed 
lised as feed for fish aM^ 

[OOO^] ^ 

Although kty lActpbacilli can be nsed for the live lactobaciUi used in 

the method of the present inve^^^^ sflid 
Eniewcocciis faecium SH6-31 (Fennentaiibn Research 12253) 
is piarticularly pre this nricrpprgaiusm^^ arb able to survive in seawatt^r and 

shidge, and survive by colonizing the Ip^dditipii, they 

also ihhibit the pit)lift5iWibn of b^tcteria in residual f&d Sind excrement, and arc higlily 
safe for fish, shellfish arid humans. 
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[0010] 

These lactobacilli are preferably added to feed. There are no particular 
limimtipiis on the added amount of lactobacilli to feed, and is preferably added at 10^ or 
more organisitis per 1 g of feed: If tlte amount of lactobacilli is less than this amount, 
adequate disease preventive efteots are unablis to be obtained. 
lOOU] ^ \ .: 

When adding the lactobacilli to the feed, frozen lactobaCilH equivalent to 0- 1 to , 
2% of thfe weight of the dry feed are suspf^ded in waicf in aii amount equivalent to 
about 10 to 56% of the y^eight of the dry feed, and the resuWng suspexi^ion is uniformly 
sprai«dbio^ 
[0Qi2] ; 

Tbt additioii of lactotbacilli to bleiided feed (dry jpellcts) is earned oiat in the 
manner described below. In the ease of addinjg to fine particulate fcjed^, p. 
predet<2*inined amount of thawed lactobacilli 19 dissolved in \yat6r cquiyaicrit to 50% of 
the amount of feed to prepare diluted lactobacilli. These diluted lactobacilli a^re thcii 
sprayed onto the fine particulate feed followed by mixing well. In addition^ in the case 
of adding to adult stirimp feed, a predetermined amount of thawed lactobacilli is 
dissolved in water equivalent to 10% of the amount of feed to prepare diluted 
lactobacilli. These diluted lactobacilli are then unxformly sprayed onto the feed 
followed by mixing weU. 
[0013] 

Fish and shellfish are cultiired by nprmally giving this feed about onp to three 
time$ per day ill the same manner ^ 

: [6014] . . 

Ai? i resmft of using the feed of the present invention for fish and shellfish^ 
effects arc obtained utcludtng preventipri of disease, therapeutic effepts, promotion of 
growth and improvement of fe^eding efficie^ ^ 

■ ■■[6015] . ■: ; ' ' l::-. • / : V,, : 

Furtherhiorc, the lactobacilli used in the method of the present invention are 
^ferabty l^c^ have been p5jrt-e-Gultui^4 and cpncerittated 

contains 10^^ organisms/mL or m6re, The^^u^ of ?uch lat^obacilli allows the 
lactol^acilli to act effectively^ withili thd bodies of the fish aridi shellfish. 
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[0016] . 

In addition, lactobaciili also have a function that inHibits the proliferation of 
VibHo cholerae^ and is believed to inhibit the proliferation of bacteria in residual feed 
and excrement, Narnely, when lactobaciili (SHO-31) and W^no cholerae (Vibrio 
^rain PJ) were dual-cultured in a Petri dish (using BHI-KNG medi^ VihriQ choleme 
was determined to not proliferate^ In this mannd-, lactobadilli have a growth iiihibitory 

: -[0017] . . -■ ; .' ^ . : • / ^-^ ■ . 

In additipn, lactohaciUi: contain numerous coraponents and ihetabolites 
effective for the grbwth of fish a)cid[ sliellfish. They contain particaii^^ contents 
of proteins sind atniiib acids^ "^hil^ also contairitng phyiSiotpgicaUy active srubstahces. 
such as nucleic aci^ and enzjmcies. The co'jitents pf thfise cbmp^ ponipared 
with otiier typical feeds 

- ;::-|ooi83> ■ ■ . 

:TableI : ,. ■ •/ . : - 



Sample 


Crude protein 


Crude fat 


Crude fiber 


Ash 


Soluble sugars 


Lactobacillus 




ND 




10.51 


26.32 


SHO-31 












Photosynthetip. . 


^57.95 


7.91 


2.92 


4.40 


20,83 


bacteria* 












Chlorella* 


53/76 


6.31 


10.33 


1.52 


19.28 


Soybean* 


38.99 


19.33 


5.11 


5.68 


30.93 


Rice*. 


7.48 


0.94 


. 035 


0.72, 


90.60 



\ Values indicate %/dfy weight. (g) 
* Process Bibdienii^ 13, 9, 27-30 



[Test 1] ; • ':■:/- 

When tiger prawns we^^^ 
eificiency was found to improve as shoWn m Table 2, and gix^wth promotion p| the tigdr 
prawns was remarkable. Since tiger prawns are charact^i^ied by diiying to sea bbttotn 
and are cannibalistic, there is a high likeli hood of their being infected by pathogens in 
sludge, and the cause of death of cultured tiger prawiis is aln^o^;t >lway^ of a bacterial 
nature. ; r; ■ 

[0020] 
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Table 2 ■ ■ 








Test Parameter 


Testgroyp A 


Test group B 


Gontrol group 


Total feed coasumptioia (g) 


28.4" I 


■ 28.7 


- 28.7'. '.'^ 


Initial mean body weight (g) 


0.90 


0.90 


Q.93 


Final qican body weight (g) 


1.30 


1 .24 


1.22 


Mean body weight gain (%) 


44.44 ;,. 


37.78 


31.18 


Initial gross body weight (g) , ; 




18.66 


19.53 


Final gross body weight (g) 


26.02 


25.99 


24.37 


Gross body vyeight gain (%) 




■^7.33^ .:. 


24.78 


Feeding; iefficiency (%) 


42m 


40,88 


28;11 


Shedding rat^ (%) ^ 


185.00 


145.0 


165.0 


Siittyivai rate 


^ 9S .V, 




95 ■ 



Test group (A): Addition of lactobacilli and other ipie^robial mixture to feed 
Test group (B) ; A . \ 



^ [0021] . 
Test Conditions: 

Feed: Lactobacilli were 
preparation foUowed by 

the feed raw titiatei^ V ; 

W^er t^imfjHers^^ 
N^. of tiger 
Ifestpenod;^^^!^ 

[0022]-/ •■ •: : ^ ■ ■ ■ -.'^ 

riest^Zi. ; . • . ' ■ ; V V " 

Enterococcus feium is sait-resis^ demonstrates A 

particuiarty high level^ scaw^ateiv aiid demonstrates a high rate 

even in seawater and sludge subjected to Harsh enyirbnmental conditions, I^ctpbacilli 
were added to seawater located above tiie sludge at a tiger praSyn ferin followed by an 
investigation of changes in the laGCobacilli count and total bacterial count pr^scaat in the 
sludge over time. Those results are shown in Table 3. 

[0023] ^. ^ / , . . ' 
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tables 





Bacterial count (cfii/inL) 


Lactobacilli count 


Testing time 


Lactobacilli count Total bacterial cbuiit 


Total bacterial count 


S tart of test 


3,2x10' 6:1 X 10* 




24th day 


1.6x10^ ;3^x 10* 


4.6 


70 th day 


ii^ 10^ i 4.2x101.. . 


: 4,0 ; ./^^ . ; 



Test Qinditions: 

Test tank: Natural seawater 30 L 

Amount of sludge at tiger prawn farm: 30 L 

Aniount of lactpbapUli a^^ 
of 3.2 X J pfti/mL in the se 
■ test "■- [ h : ; . . ' 

T«t saniple: DiM V 
iaiinpled and used to tneaSu^ 

Since the lactpbacilli u$fed to the present inventiph are derived from the body 
and similar types of lactobacilli are present in abundance in the natural world, they are 
highly safe as feed additives for fish aiid shellfish wlulc also bemg s^^ for hurnaiis. 
.. [0025] ^ :.: 

Lactobacilli were addbd at a high concentration to seawater, and 100 tiger ■ 
prawns in the nauplius and zoea stages, during which they are susceptible to the ambient 
environment^ were added while fasting followed by observation of their growth. As a 
result, the lactobacilli addition group demonstrated a higher survival rate than the 
control grou^) as shown in Table 4, bdicating thait the presence of lactobacilli is highly 
is^feAvithresp^ 

'■. '[0026;i ■■■ 
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liable 4 



■ Age"' / 


Test group 


1 day 


2 days 


3 days 


4 days. 


Lactobacilli addilion group 


100 


85 


: 82 


250 


Control group 


100 


100 


; 100 . 


100 



Values indicate the suTvivarr^^ 
based oa a value of 100% fcf the con^^ 
Test Oonditions: 
Test jgrpup: Addition of Jact^ 
Gontiroi grotip: Lactobacilli hot added 
' ' - ;-][0027]- : _ ■ ^ ■ : — : ■ ..: ' ^ ■ ■. ' • 

tifest4] : ■ " :■: ' ' y 

Gulteiring fisK gnd shellfish accordiiig to the method of the present in ventipn 
result^ in a high yield and superior feeding efficiency as showh in Table 5, 
Evahaatjon Gonditiops: ; 

Breeding site: Gbncretetab^ 

Tkok ^rfece area^ 

TaiJc bottdjn: Sand bottom ^^o^ 

Breeding water temperature: 20.2 to ?74 °C 

AlVat^ depth: Apprbx. 1 m 

Water volume: Water circulated by water wheel >yith hardly • 
any change of water 

Feed: Shrimp larvae dry pellets no. 2, KyowaHakko Kogyo 
Amount of micfoorganisms idded: As shown in Table 5 

The feed in tanks 1 and 2 was prepared by adding microorganisms at 0.1% of 
the weight of the feed and dissolving in water equal to 10% df the weight of ^he feed 
feUowdibyunife v 

. ; • [00281 ' . " ' ^ ■ 
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Table 5 





Tank 1 


Tank! 


Tank 3 


Tank 4 


Mctobacillus SHG-3r 


4x10^^ 


4 X lO'" 




.. > ■ » 


Bacillus subtiUsnatto 




2 X 10'** 






:Yeast \ \ 




1x10'* 






iTiittartoraJ number of nrawns 


390 000 


390 000 


390 000 


390,000 


Total number of prawns after 38 days 


260,042 


256-016 


214,52:8 


224,319 


Weight of prawns produced after 
3Sdays(kgX r 


121.7 


123.4 


113.7 


115.3 ■ 


Yield (%):;^: -: \ 


66.7 


65:64 : 


55.00 


; 57:51 


Total amount of feed given (kg) 


153 


153 


153 


153 . , : 


Total weight gain (kg), 


H8v5 


120.1 


110.5 


112:1 


Feeding efficiency (%) 


77.5 V 


78.5 


72:2 


: 733 


Weight gam coefficient 


I;29 


1.27 


. 1.38 ■ " 


1:36 "„ 



[Effect of the Invention] 

V According to the cidtui'ing mrt^ 
I^reVienting diseases of cultured fish and shelliGsh ind proihotinig tli^ andi 
stiell fisbj the jjietho^^^^^^ 
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